Objective To examine dyadic relationships between depressive symptoms and family functioning in families of pediatric cancer survivors. Methods Sixty-four adolescent and young adult (AYA) cancer survivors and their caregivers self-reported on depressive symptoms and family functioning. Multilevel modeling analyses were used to test actor-partner interdependence models. Results Significant actor effects of depressive symptoms on domains of family functioning were found for AYAs and their caregivers. Only caregivers' depressive symptoms exerted a significant effect on AYAs' report of family cohesion, indicating the presence of significant partner effects for AYAs. Conclusions AYAs' and caregivers' depressive symptoms are related to poorer family functioning. Caregivers' perceptions of depressive symptoms relate not only to their own perceptions of family functioning but also to that of their children. These findings begin to map the complex relationships that exist between AYAs and their caregivers and elucidate some of the mechanisms through which caregiver-related variables affect AYA outcomes.
Advances in treatments for pediatric cancers have led to a rising population of adolescent and young adult (AYA) childhood cancer survivors (Ward et al., 2014) . Despite a growing literature on cancer survivorship, many unanswered questions remain about the psychological risks and functioning of AYA survivors and their families during the posttreatment phase of the cancer continuum (Mertens & Gilleland Marchak, 2015) . When studying families of children with illnesses, obtaining a full picture of patients' psychosocial functioning involves considering individual, dyadic, and family factors (Palermo & Chambers, 2005) . Describing the psychosocial functioning of childhood cancer survivors without considering the family unit and the dyadic relationships that characterize it provides a limited conceptualization of the survivorship experience.
Existing literature examining child individual-level variables among pediatric cancer survivors suggests that complex relationships with psychological distress exist in this population. Some studies conclude that survivors of childhood cancer experience greater levels of psychological distress (e.g., depression) compared with normative samples (Alderfer et al., 2009; Mertens et al., 2014) , whereas others do not (TurnerSack, Menna, & Setchell, 2012) . Gianinazzi and colleagues (2013) , for example, found that although childhood cancer survivors' mean psychological distress did not vary from the general population, the proportion of survivors experiencing clinically significant levels of distress was higher. Given the mixed findings in the literature, additional research is necessary to clarify the presence and severity of psychosocial distress among AYA survivors.
The experience of undergoing cancer treatment as a child affects not only the patient but also the caregiver, and may create or exacerbate emotional, logistical, and financial stressors for the entire family (Kazak et al., 2001) . Using a social-ecological model as a framework (Kazak, 2001) , we can conceptualize the complex ways in which different systems reciprocally interact with one another and with the child to promote or hinder positive adaptation. At the most basic level (i.e., microsystems), caregivers function as the primary sources of social support involved in caring for children with cancer. Caregiver individual-level variables such as parent depressive symptoms can significantly influence the well-being of a child. Previous research has demonstrated that caregivers of children with cancer experience psychological distress that continues even after cancer treatment has been completed, indicating need for intervention to prevent further escalation of impairment (Gilleland et al., 2013; Hutchinson et al., 2009) .
In children who have survived cancer, survivors' level of depressive symptoms positively relates to parents' level of depressive symptoms (Okado, Long, & Phipps, 2014) , highlighting the importance of considering dyadic processes. Parents' emotional distress has been similarly associated with the adjustment of pediatric cancer patients (Penner et al., 2008) , and among cancer survivors, children's emotional functioning is affected by the quality of their relationships with their caregivers (Canning, Bunton, & Talbot, 2014) . Juth and colleagues (2015) recently demonstrated the presence of complex, dyadic relationships between AYAs actively undergoing treatment for cancer and their caregivers with regards to posttraumatic stress. These findings emphasize the complexity and interdependence present within and between each member of the dyad. Parental depressive symptoms may influence child distress via parents' ability to foster child coping, attend to a child's needs, or through overall negative emotionality. Child depressive symptoms may similarly influence parental functioning by fostering feelings of ineffectiveness as a parent or through the stress of caring for a depressed or chronically ill child.
Family-level factors, such as problems with family functioning may also be related to parent and child depressive symptoms (Wallander & Varni, 1998) . Family functioning as defined by the Circumplex Model of Marital and Family systems (Olson, Gorral, & Tiesel, 2006 ) is composed of two primary dimensions: family cohesion and family flexibility. Cohesion describes how supportive and involved within the family unit individuals are; while flexibility describes families' abilities to adapt in dealing with problems, compromise when difficulties arise, and share responsibilities. In response to stressors (e.g., cancer diagnosis, treatment, late-effects), family cohesion and flexibility can change in ways that may or may not be adaptive.
In AYA survivors of childhood cancer, problems with family functioning are prevalent, with 47% of adolescents and 25% of mothers reporting significantly problematic family functioning (Alderfer, Navsaria, & Kazak, 2009 ). In one study of cancer survivors, family functioning was significantly related to symptoms of depression, with families low in cohesiveness and high in conflict reporting greater symptoms of depression (Ozono et al., 2010) . Family functioning has also been shown to function in a dyadic manner in other pediatric samples (Fales, Essner, Harris, & Palermo, 2014) . Taken together, these findings suggest that examining family functioning in this population is particularly critical, as the effects of psychological distress on family-level variables may not only be unique, but substantial.
Family-focused conceptualizations are frequently emphasized in pediatric psychology (Barakat & Alderfer, 2011) and there has been a consistent call for the use of analyses that include interrelatedness and interdependence of parents and children in predicting outcomes (Cook & Kenny, 2005) . ActorPartner Independence Models (APIM) are a statistical methodology that can account for the complexity inherent in these relationships, making it an ideal tool for examining relational processes (Kenny, Kashy, & Cook, 2006) . One of the major conceptual gains of this approach is the ability to provide a more nuanced understanding of family dynamics in the context of pediatric psychosocial environments.
The current study used the APIM approach in a sample of AYA cancer survivors and their caregivers to examine dyadic processes between depressive symptoms and family functioning. APIM models were used to test two hypotheses. (A) Individuals' depressive symptoms will be related to domains of family functioning, as demonstrated by significant actor effects. Specifically, AYA-and caregiver-reported depressive symptoms will be negatively associated with their own perceptions of family functioning. (B) Depressive symptoms will be related to domains of family functioning, as demonstrated by significant partner effects, such that AYA-and caregiver-report of depressive symptoms will be negatively related to the other member of the dyad's perceptions of family functioning.
Method

Participants
Participants included 64 AYA cancer survivors and their caregivers. This study includes data from a larger investigation of AYA cancer survivors' health selfmanagement. Inclusion criteria included (1) patient aged 14-21 years old, (2) diagnosed with cancer before the age of 18 years, (3) completed all cancer treatment !2 years before participation in the study, and (4) enrolled in the hospital's survivorship program for long-term follow-up care. Patients with central nervous system tumor diagnoses are not seen within this survivorship program; thus, patients with brain tumors were not included in the present study. Study exclusion criteria included (1) non-English-speaking families or (2) patient/caregiver with significant cognitive delay. Of the 114 families who were approached for the study, 29 families declined participation (25.4%) citing lack of time (N ¼ 17), not interested in participating in this study (N ¼ 6), desire not to participate in any research (N ¼ 5), and caregiver belief that AYA was "too young" to participate in the study (N ¼ 1). Of the 85 families who provided consent to participate, one family withdrew from the study (1.2%) and 74 families returned self-report data (87.1%). An additional 10 families were excluded from the current study owing to lack of dyadic data. The mean age for AYAs was 17.09 years (standard deviation, SD ¼ 2.21, range ¼ 14-21). Approximately, 48% of AYAs and 90.6% of caregivers were female. For a detailed description of the sample's demographic characteristics and medical information, see Table I . Medically, the profile of patients was heterogeneous, representing a wide array of cancer diagnoses, including leukemia, lymphoma, sarcoma, and neuroblastoma among others. Slightly more than half of all participating patients (N ¼ 36; 56%) were at risk for neurocognitive deficits secondary to chemotherapy and/or radiation therapy.
Measures
Demographic and Health Information. Caregivers completed a brief questionnaire to assess patients' demographic and health information. Behavior Assessment System for Children-2nd Edition Self-Report. The Behavior Assessment System for Children-2nd Edition Self-Report (Reynolds & Kamphaus, 2004 ) is a well-established and widely used self-report measure of emotional and behavioral problems in children, adolescents, and young adults. Only the Depression subscale was used in this study. AYAs rated how often depressive symptoms occurred on a 4-point Likert scale ranging from Never to Almost Always (e.g., "I feel sad") and indicated whether certain statements were true or false (e.g., "Nothing is fun anymore").
Internal consistency and validity for the subscales have been demonstrated to be high (Reynolds & Kamphaus, 2004 ). In the current study, internal consistency analyses revealed adequate reliability with a Cronbach alpha of .91.
Brief Symptom Inventory-18. The Brief Symptom Inventory-18 (BSI-18; Derogatis, 2001 ) is an 18-item assessment measure of three different domains of psychological distress, including Depression, Anxiety, and Somatization. Only the Depression subscale was used in this study. Caregivers indicated how often they experienced depressive symptoms over the past 7 days using a 5-point Likert scale ranging from 1 (Not at all) to 5 (Extremely often). Internal consistency for the BSI-18 has been shown to be well within acceptable ranges, and high levels of convergent validity with the original SCL-90-R (Symptom Checklist-90-Revised), from which this scale was derived, have been demonstrated (Derogatis, 2001 ). The Depression subscale 
Procedures
This study was approved by the institutional review board of the participating institution. Participants were recruited during a routine visit to the multidisciplinary cancer survivorship clinic, which provides annual longterm follow-up care to survivor patients and their families starting 2 years after completion of childhood cancer treatment. Families were approached during their visit by research staff who explained the purpose of the study and invited AYAs and their accompanying caregiver to participate. Interested families provided informed consent and assent and completed all study measures during and/or after their survivor clinic visit. A $10 gift card was provided as incentive and compensation for participants' time.
Data Analytic Plan
The Actor-Partner Interdependence Model was used to examine dyadic relationships between depressive symptoms and family functioning. In the APIM framework, the dyad is the unit of analysis, and variations within and between dyads (Van Dulmen & Goncy, 2010) can be modeled and analyzed. APIM evaluates both actor effects (e.g., the effect of an individual's report on a certain variable with that same person's report of another variable) and partner effects (e.g., the effect of an individual's report of one variable on that person's partner's report on another variable). Actor effects emerge as significant only if they account for unique variance in the dependent variable above and beyond the effects of the partner effects in the model, and vice versa. This approach addresses the drawbacks of analyzing data separately and minimizes the risks of inaccuracy that can result when dyadic data are handled as nonindependent data.
Following recommendations by Kenny and colleagues (2006) , all data were structured in a pairwise fashion before analysis. Thus, each individual of the dyad was entered in a separate row of the database, and each row contained all information for each member of the dyad. Statistical Analysis System, Version 9.2 software was used to run multilevel modeling (MLM) analyses to test actor-partner independence models to examine the relationship between depression and family functioning.
1 In the APIM framework, dyad members may be considered as either indistinguishable or distinguishable. Indistinguishable dyads involve relationships where the magnitude and direction of effects are expected to be the same for both members of dyads (e.g., the relationship between depressive symptoms and family functioning are the same for AYAs and caregivers). Distinguishable dyads involve relationships where the magnitude or the direction of effects differs across members of the dyad (e.g., the relationship between partner reports of depressive symptoms and own reports of family functioning differ for AYAs and caregivers).
Because we used MLM to model data, we conducted tests of distinguishability (i.e., to determine if role [AYA vs. caregiver] should be modeled as a classifying variable in the analyses) appropriate to that context (Kenny, 2012 (Kenny, , 2013 . We first calculated the deviance of the nondistinguishable model (i.e., ignoring role in all effects) and found the deviance (using the À2 Log Likelihood indicator). We subtracted from that value the deviance for the distinguishable model. Results (v 2 [4] ¼ 25.02; p < .001) showed that role (e.g., AYA vs. caregiver) should be used as a distinguishing factor. This statistical evidence supported a decision to treat members of the dyads as distinguishable. All continuous predictor variables were transformed into z-scores to center variables and reduce multicollinearity (Aiken & West, 1991) . Owing to the large age range in our sample, AYA age was examined as a moderator of the hypothesized relationships.
Results
Preliminary Analyses
Preliminary correlational analyses were conducted to examine study variables. Although the mean levels of AYA-and caregiver-reported symptoms of depression 1 Given that the constructs of anxiety and somatization are strongly related to depression, we considered all three aspects and examined additional models including AYA-and caregiver-reported anxiety, somatization, and overall distress (e.g., composite score including depression, anxiety, and somatization). A different pattern of results emerged for all of these models (e.g., no significant interaction effects in any of the models, only role, partner, or actor effects in other models, etc.), suggesting that depressive symptoms may function differently than symptoms of anxiety, somatization, and overall psychological distress.
were not clinically elevated (AYA: M ¼ 45, SD ¼ 11.04, range 36-90; Caregiver: M ¼ 45.70, SD ¼ 8.12, range 40-74), approximately 13% of AYAs and 8% of caregivers reported depressive symptoms that were 1 SD above the normative mean, indicating that a portion of participants may be considered at risk for depression (Reynolds & Kamphaus, 2004) . Approximately 25% of families had at least one member with a score 1 SD above the normative mean. As shown in Table II , results revealed medium to small correlations between AYA and caregiver reports of family functioning and depressive symptoms, with caregiver depressive symptoms being the only variable significantly correlated with AYA report of family flexibility.
Primary Analyses
Model 1-Family Cohesion. In Model 1, we examined the effects of depressive symptoms on family cohesion. Findings indicated there was a significant effect of role such that AYAs reported significantly lower levels of family cohesion compared with caregivers. Consistent with hypothesis 1A, results demonstrated significant actor effects, with caregivers' and AYAs' depressive symptoms being negatively associated with their respective report of family cohesion (see Figure 1 ). Contrary to hypothesis 1B, depressive symptoms did not exert significant partner effects. An individual's depressive symptoms were not related to their partner's report of family cohesion. However, as shown in Table III , role (i.e., AYA vs. caregiver) moderated the effect of partner depressive symptoms on family cohesion. Probing of this moderation effect revealed significant partner effects for AYAs (t (127) ¼ À2.13, p ¼ .03) but not caregivers (t (127) ¼ 0.63, p ¼ .53). Thus, although AYAs' depressive symptoms did not predict caregivers' family cohesion, caregivers' depressive symptoms did exert a significant effect on AYAs' report of family cohesion, beyond that accounted for by AYAs' own symptoms of depression. To examine how AYA age affects these relationships, the moderating effect of age was tested but no significant interactions emerged (Actor depression Â Age: t (117) ¼ 0. caregivers. Results also supported hypothesis 2A, with significant actor effects between depressive symptoms and family flexibility (see Figure 1 ). Contrary to hypothesis 2B, no significant partner effects were found. There were no significant interaction effects with role, indicating that role within the dyad did not moderate the relationship between partner depression and family flexibility (Table III) . Examination of the contribution of AYA age to these relationships revealed that the moderating effect of age was not significant (Actor depression Â Age: t (120) ¼ À0. 
Discussion
Guided by previous literature stressing the importance of examining bidirectional family-child influences among survivors (Peterson et al., 2006) , this study answers the call to investigate how parental factors relate to cancer survivors' functioning in the status postcancer treatment phase (Yagc-Kupeli, Akyuz, Kupeli, & Buyukpamukc¸u, 2012) . Results from this investigation begin to map the complex relationships that exist between AYAs and their caregivers, and provide a more nuanced understanding of how family microsystem variables relate to the functioning of AYA survivors. Participants in the present study did not report significantly higher mean levels of depressive symptoms compared with norm-referenced scores. These findings align with prior research demonstrating that, compared with controls, cancer survivors, as a group, do not report significant elevations in psychological distress (Castellano-Tejedor et al., 2014), suggesting that many AYA cancer survivors are able to cope adaptively following cancer treatment. This is consistent with literature on psychological outcomes among adult survivors of pediatric cancer, which shows that the majority of survivors do not experience clinical levels of psychological distress even as they reach adulthood (Zeltzer et al., 2009 ). However, despite having similar mean levels of psychological distress compared with the general population, our results revealed that 13% of AYAs experienced at-risk elevations in depressive symptoms, which can often be accompanied by significant impairment and disrupted family dynamics. These findings are consistent with recent literature on mental health outcomes in adolescent survivors of childhood cancer demonstrating that approximately 10-20% of survivors report psychological difficulties (Mertens & Gilleland Marchak, 2015) . In sum, although the majority of AYA survivors of childhood cancer report normative adjustment, it is important to study and understand the psychological distress endorsed by a subset of the childhood cancer survivor population.
Results revealed a pattern of significant differences between caregivers and AYAs in each of the APIM models examined: AYAs reported significantly poorer family cohesion and less family flexibility compared with their caregivers. Results indicate that AYAs' perceptions of family dynamics are overall more negative than that of their caregivers, and support previous studies demonstrating that up to 47% of adolescent survivors, compared with 25% of mothers, report poor general family functioning (Alderfer et al., 2009) . Differences in perceptions about how well the family unit is functioning may be partially influenced by normative developmental factors, including AYAs' desire for greater independence, and normative conflict that typically emerges during adolescence. It is also possible that following cancer treatment, AYAs perceive long-term disruptions in family functioning to a greater degree than do their parents (Cohen, Friedrich, Jaworski, Copeland, & Pendergrass, 1994) .
Main actor effects were significant in the two models examined, suggesting that the presence of depressive symptoms is associated with less cohesion within the family unit and less family flexibility. As expected, AYAs and caregivers who endorsed more apathy, sadness, and feelings of worthlessness also reported feeling less supported by family members and being less involved within the family unit. Individuals experiencing depressive symptoms also perceived that their families were more rigid in dealing with problems, compromised less when problems arose, and did not share responsibilities equally. These findings build on prior research examining family dynamics and other forms of psychological distress (Pelcovitz et al., 1998; Ozono et al., 2007) . The present findings are also consistent with past literature on AYA survivors demonstrating that survivors' psychological adjustment is related to perceived family cohesion (Rait et al., 1992) . These results contend that the presence of psychosocial distress, even when is not in the clinical range, can have a significant negative influence on family dynamics. One possibility is that when the members of a family are experiencing depressive symptoms, AYAs and caregivers have increasing difficulties interacting with each other in ways that promote nurturing relationships and supportive environments. Similarly, apathy can easily lead to decreased engagement in family activities as well as limited or minimal involvement within the family. In this fashion, depressive symptoms may negatively influence overall family dynamics. It is also possible that experiencing depressive symptoms may alter individuals' perceptions of the quality of family dynamics by creating a negative or pessimistic outlook about the family environment, which could, in turn, bias individuals' interpretation of family functioning.
Unexpectedly, significant partner effects were not found in any of the models examined, but an interaction effect with role was found in the family cohesion model. Thus, although neither AYAs' nor caregivers' depressive symptoms influenced the others' perceptions of family flexibility, caregivers' depressive symptoms influenced AYAs perceptions of family cohesion above and beyond that accounted for by AYAs' own symptoms of depression. These moderation effects demonstrate that caregivers' depressive symptoms are related to not only their perceptions of family cohesion but also the degree of family cohesion perceived by their children. The reverse, however, did not hold true. It is conceivable that AYAs rely more heavily on their caregivers' psychological well-being to create a strong sense of family cohesion-feeling supported, close, and involved within the family. Although these findings are consistent with previous literature demonstrating that parental variables are related to AYAs' experiences (CastellanoTejedor et al., 2014) , they are novel in that they account for the interdependence of the data examined.
The lack of significant partner effects for caregivers in the APIM model examining family cohesion may be explained in a number of ways. Caregivers may be less vulnerable and less susceptible to the influence of AYAs' depressive symptoms or attribute these symptoms to perceived normative adolescent "moodiness." In addition, their evaluation of family cohesion may not be strongly dictated by the distress of an individual child; other variables such as the well-being of a spouse/partner or the well-being of other children within the family may play a more prominent role influencing caregivers' perceptions of family cohesion. Alternatively, because caregiver report of child internalizing symptoms is often lower than child-reported internalizing symptoms (Klein, Dougherty, & Olino, 2005) , caregivers in this study may have been less aware of their AYAs' depressive symptoms. As a result, AYAs' psychological distress may have had a minimal effect on caregivers' perceptions of family cohesion. Taken together, these findings begin to map the complexity of relationships that exist between AYAs and caregivers within the family unit. They also elucidate some of the potential mechanisms by which caregiver-related variables relate to AYA outcomes by illustrating how environmental factors such as caregivers' psychological distress can negatively influence AYAs' perceptions of family-level variables.
These findings emphasize the importance of continued psychosocial follow-up, even into the survivorship period. While these families have exited the crisis period typically associated with cancer treatment, family relationships, structure, and roles may have been dramatically altered by the experience. Even for AYAs who typically have greater autonomy from family members compared with younger children, emotional functioning appears to have a significant influence on their perceptions of family dynamics. Therefore, evidence-based interventions to address emotional distress are recommended for AYA survivors and their families. This is particularly true for caregivers, as this study demonstrates that caregiver depressive symptoms might exert a significant influence on AYA and caregiver perceptions of family functioning. Given the likely bi-directional nature of these relationships, family-focused interventions would be most beneficial when addressing not only individual concerns, but also dyadic and relationship factors (Meyeler et al., 2010) . Although assessment of psychosocial functioning of the AYA is a recommended component of long-term care for cancer survivors, assessment of caregiver functioning and coping may also be warranted. The use of family-focused assessments and brief screening tools in clinical settings could help identify families who are experiencing dysfunctional dynamics and psychological distress.
Despite the significance of these findings, several limitations should be noted. First, the cross-sectional nature of this study limits our ability to make causal claims. Although depressive symptoms may influence family functioning in a negative way, poor family functioning may also lead to more depressive symptoms. Because it is likely that the relationship between these variables is bi-directional, longitudinal studies are needed to determine the temporal nature of these relationships. This sample also demonstrated low mean levels of depressive symptoms. Additional research is needed to clarify whether these means are characteristic of the population of AYA survivors and their parents or a unique finding for this specific sample. Although age was not found to moderate the relationships examined in this study, greater consideration of how developmental processes may influence the complex relationships that exist between AYAs and their caregivers should become a research priority. We also collected data from only one caregiver and did not ask them to report their ethnicity. Future studies may seek to collect data from multiple family members, particularly fathers and siblings to more fully explore the relationships between mental health and family functioning within the broader family unit. In addition, future work should seek to include brain tumor survivors and explore potential ethnic and cultural influences on the relationship between depressive symptoms and family functioning within pediatric samples. Lastly, although alpha coefficients of !.60 are typically accepted for nomothetic research (Hudson, 1982) , the caregiver-reported Rigid subscale had low internal consistency. This may have affected the lack of significant partner effects in the model examining the dimension of Family Flexibility, which is calculated using the Rigid subscale.
Despite these limitations, several implications can be drawn from this study. Our data demonstrate that caregivers' distress is significantly related to children's well-being after cancer remission. Most interventions for pediatric patients have focused exclusively on the child or included caregivers in treatment without adopting a framework that recognizes the dyadic and transactional nature of parent-child relationships; in contrast, our results stress the importance of familycentered interventions that integrate both AYA cancer survivors and their caregivers to target depressive symptoms in a conjoint manner. These findings further support the call within the field of pediatric psychology to use integrative models and systemic conceptualizations to develop interventions that incorporate oncology patients and other members of the family system (Kazak, 1999) . Overall, the complexity of the relationships demonstrated by this study emphasizes the importance of focusing on the larger systems within which AYA survivors exist to promote adaptive family dynamics and supportive environments following completion of treatment for childhood cancer. Conflicts of interest: None declared.
